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INTRODUCTION
Amidst the agricultural activities carried out in Brazil, viticulture stands out due to its economic importance conquered in the recent decades. Such production can be found in many regions -mainly in the South, Southeast, and Northeast -in a development process under diverse edaphic and climatic factors. The São Francisco Valley in the Northeast -located in the tropical semiarid region of Brazil, latitude 9°S, longitude 40°W and altitude of approximately 350m -is the main vineyard tropical region of Brazil, with approximately 8,000 acres distributed between the states of Bahia and Pernambuco (Protas et al. 2008) . According to Vital (2009) , the production 484 JARDENIA R. FEITOSA et al. system of the wine of the São Francisco Valley is in its process of consolidation, finding barriers like the concentration of domestic wine market in the South and Southeast, low prices of imported products, and low advertising, which is improving but still subtle. As any other agricultural activity, it requires the use of good quality soil, with biological, chemical, and physical characteristics to assure good productivity. One alternative is the adoption of organic farming, whose principle is the continuous addition of organic matter to the soil and not the use of agrochemicals such as pesticides and industrial fertilizers. Important functions of organic matter include the formation of stable aggregates and soil surface protection, maintenance of vast array of biological functions, including the immobilization and release of nutrients, provision of ion exchange capacity, and storage of terrestrial C (Craswell and Lefroy 2001, Robert 2001) . Even though the soil has an inherent quality with regards to its physical, chemical and biological properties, land management plays an important role on soil quality (Doran 2002) . Thus, organic production systems are indicated to be used due to their low external inputs, and soil management practices are employed aiming to minimize deleterious effects on the environment. According to Oquist et al. (2007) alternative agricultural practices, such as soils cropped under organic systems have also been described as environmentally beneficial. Thus, producers of organic viticulture have an important argument about the health of the consumer, particularly with respect to lack of residual pesticides in wine (Bolonhez 2009 ). Furthermore, the organic production system provides increasing of soil organic matter content assisting in the improvement of soil quality, which according Lima et al. (2007) is the ability to perform functions interfering in the plants productivity and quality environmental. According to Larson and Pierce (1994) occurs by combining biological, chemical, and physical soil properties that provide the means for vegetable production, for the regulation water flow in the environment, and to work as an environmental filter in the attenuation and degradation of dangerous and harmful elements to the environment. The purpose of this study was to evaluate the effects of organic farming of wine grapes under the characteristics of the Ultisol of Brazil's northeastern semiarid to understand the dynamic of the processes that occur in the soil as a consequence of the adoption of such system.
MATERIALS AND METHODS
This study was carried out in Winery Bianchetti Tedesco, located in Irrigation District Senator Nilo Coelho, in Petrolina (09°23'S; 40°30'W; at an altitude of 376m above sea level), state of Pernambuco, Brazil. The study was conducted in an organic orchard of vine wine in sandy Ultisol (Table I) with drip irrigation. The climate of this region is classified as Bswh (Köeppen), which corresponds to a semiarid region with an average annual temperature of 26°C and average minimum and maximum temperatures of 21.2 and 32.7°C, respectively. The average annual rainfall is 481.7 mm, and the majority of the rainfall is observed during the months of February to April. The dry season occurs from June to November, and the average relative humidity is 67%. The fertilization of the orchard was performed with a compound of castor bean pie, potassium, and manure applied at 60 cm deep. The planting of the seedlings occurred in April 2010. The orchard received weekly 10 g/plant of organic compound 485 SOIL PHYSICAL QUALITY UNDER ORGANIC FARMING whose composition was: 50 kg of castor bean pie (5%N, 35%C), 10 kg of K (potassium sulfate and magnesium = 21% K 2 O + 10% Mg + 21% S), 10 kg of P (Gafsa rock phosphate = 28% P 2 O 5 total), 10 kg of Mg (magnesium oxide = 52% Mg), and 20 mL vector 1000 (brand Lieknin). The chemical characteristics of the organic compound are presented in the Table II. In the interrow of the plantation, initially a cocktail consisting of pigeon pea seeds (Cajanus cajan), Undisturbed soil samples were used to evaluate aggregates stability (Kiehl 1979) and to calculate geometric mean diameter (GMD) ) and mean weight diameter (MWD) (Kiehl 1979 , Castro Filho et al. 1998 . Disturbed soil samples were used to determine soil texture and water-dispersible clay (Ruiz 2004) and to calculate flocculation index (FI). Soil bulk density (BD) and soil particles density (PD) were determined by Embrapa methods (Embrapa 1997) and the total soil porosity (TP) was calculated from BD and PD. The soil organic carbon and Ca
2+
, Mg
, and Na + were determined by methods described by (Embrapa 1997) . The data obtained, for each sampling period, were submitted to variance analysis and Tukey's test at 5% probability level (p<0.05) using the software Assistat 7.6 (Silva and Azevedo 2002) . The sampling periods were compared by paired t-test at 5% probability level (p<0.05) using the software Statistica 7.0 (Calado and Montgomery 2003) .
RESULTS

SOIL AGGREGATION
The soil structure stability concerns the aggregates resistance to the water disaggregation force and mechanical operations and can be evaluated through indices such as MWD and GMD. Six months after orchard implementation, higher values of MWD were found in the fallow area (Table III) .
Twelve months after culture implementation, the largest diameter on the superficial layer was also found in the fallow area, whereas the values for the row and interrow did not differ significantly (Table III) .
The sampling sites had different behaviors regarding the values of MWD at different depths, no significant differences occurred among them and the samples collected in the planting interrow. In the row, the highest values were found at 0.20-0.30 m and 0.30-0.60 m depth, whereas in the fallow area the highest value was obtained at 0.00-0.10m depth. JARDENIA R. FEITOSA et al.
The GMD, which is pointed as the index that better gets close to the mean diameter of aggregates (Lier and Albuquerque 1997) , at six months showed the highest values for fallow area, although among depths of 0.10-0.60 m they did not differ significantly among the sampling sites (Table IV) . GMD did not differ significantly when only the soil sample depth was considered, and there was no significant interaction between sampling sites and depths. The GMD at 12 months behaved similarly between sampling sites and depths (Table IV) , with no significant interaction between sampling sites and depths.
However, both MWD (Table V) and GMD (Table VI) than those obtained at 6 months after the culture implementation. Comparing the GMD averages between the two periods, for each sampling site and depth, through the paired t-test, it was observed that there was no significant difference at 5% probability in most of the sampling sites. However, the diameters found at twelve months were higher than those obtained at six months, for all soil sample depths in the row and interrow. SOIL PHYSICAL QUALITY UNDER ORGANIC FARMING No significant correlation between the organic matter content (OM) and Na with soil aggregation index in the periods evaluated, were found ( Table  VII ). Besides that, there was a positive correlation between Ca and Mg (Table VII) . Regarding distribution of aggregates by diameter classes it is observed that for planting row and interrow occurred higher concentration of aggregates in the classes 0.500-0.250 mm and 0.250-0.125 mm and, statistically there were few differences between the sampling sites at each depth (Table VIII) .
At 12 months (Table IX) , the occurrence of more regular distribution of aggregates weight between the sampling sites for the same class it was observed, especially on the layers with 0.00-0.10 m and 0.10-0.20 m, in which the highest values of weight were found for the class with 0.500-0.250 mm, occurring even an increase when compared to the data of the first assessment. The FI of the soil represents the proportion of naturally flocculated clay compared to the total clay, allowing answers about the process of soil structure. Six months after the orchard implementation, the soil samples in the interrow presented lower IF (Table X) . After twelve months of culture implementation, the cultivated area presented superior FI compared with the fallow area, with no significant difference among the soil sample depths and interaction between depths and the sampling sites (Table X) . Six months after the culture implementation, no significant differences were found regarding FI layers with 0.00-0.10 and with 0.30-0.60 m. However, for depths of 0.10-0.20 and 0.20-0.30 m, this index was the same for the row and fallow area and significantly higher than the interrow (Table XI) .
Comparing the averages of the FI obtained in both periods, it was not possible to observe significant differences for the planting row and, among 0.10-0.60 in the fallow area (Table XII) . 
TABLE XII Paired t-test for comparison of the flocculation index (FI) between the two periods of collection.
*: significant at p ≤ 0.05 by paired t-test; ns: non-significant.
BULK DENSITY OF THE SOIL (BD) AND TOTAL SOIL POROSITY (TP)
Evaluating BD six months after orchard implementation, significant differences were observed among sampling sites (row, interrow and fallow area) at 0.0-0.10m and 0.30-0.60m depth, however, in the first it was smaller for the row. There was no difference between the fallow and interrow (Table XIII) . At 0.30-0.60 m depth, the BD means in row and interrow became equal, although the fallow area had presented inferior values.
Comparing the values of BD in different sampling sites and depths, between the two periods, there were no significant differences in most points (Table XIV) . Total soil porosity (TP) showed the opposite. At six and twelve months after culture implementation, TP was higher in the cultivated area (Table XV) . There was no variation of this property along the profile and no significant interaction between sampling sites and depths.
Comparing the means of TP for both evaluations (Table XV) , no significant variation between them were found by the paired t-test at 5% probability.
DISCUSSIONS
The higher values of MWD were found in the fallow area six months and twelve months (Table III) after culture implementation, which can be justified by the greater amount of large aggregates found there, regarding the managed areas that were mechanically prepared for the culture (row) and cocktails (interrow) implementation. According to Kiehl (1979) numbers are not known yet that can provide an interpretation through the results of the aggregates analysis when the soil has good or bad physical properties. Therefore, it is generally accepted that soils with aggregates MWD smaller than 0.50 mm have low stability. By comparing this value with the MWD obtained in the second evaluation, it was possible to verify that Ultisol showed values higher than 0.5mm for both cultivated and fallow areas, which makes the latter be considered relatively resistant to crumbling and dispersion. Silva et al (2006) evaluated the distribution of classes of aggregates obtained by a wet processing of cohesive Ultisol cultivated with sugarcane and observed the decrease of aggregates larger diameter (> 2.00 mm and 2-1 mm) in the 0.00 to 0.20m and 0.20 to 0.40m layers. The GMD showed the highest values for fallow area, although did not differ significantly when only the soil sample depth was considered, and there was no significant interaction between sampling sites and depths (Table IV) . Thus, it is possible to conclude that soil aggregation state was similar in all sampling sites after a year of cultivation. Generally, the aggregates mean diameters obtained in the studied areas were less than 1 mm and, therefore, less than what would be desirable for soil management. The texture of Ultisol may be one of the factors that contribute to the occurrence of smaller diameters. This occurs because, in sandy soils, the aggregation relies mainly on biological processes, due to low clay content. Moreover, the smaller aggregates tend to be more stable and it is more difficult to maintain larger aggregates. Evaluating aggregates stability by wet processing in sandy-loam soils submitted to organic farming of cotton in comparison with conventionally cultivated areas, Lima et al. (2007) observed that aggregates stability was higher in SOIL PHYSICAL QUALITY UNDER ORGANIC FARMING cultivated areas in organic bases, attributing this result to the addition of organic waste and to the reduction of soil plowing. Albuquerque et al. (2005) , in turn, found higher aggregates stability in systems that used cover crops when compared to conventional systems, both established in Oxisol, besides positive correlation between the organic carbon of the soil and mean weight diameter of the aggregates.
The results of Tables V and VI show that longer time is needed to improve the physical quality of the soil, probably because the local climatic conditions under irrigation hinders the increase in soil organic matter content, the most important agent of aggregation.
Even though no significant correlation between the organic matter content and soil aggregation indices in the periods evaluated (Table VII) , was observed increase to MWD and GMD. This fact may be associated with the effect "priming", which relates to the reduction of C of the soil right after an input of organic material in the area. Terry et al. (1979) also observed a decrease of the SOC with biosolids application, as well as Hsieh et al. (1981) , who reported the occurrence of the effect "priming" in a study about the sewage sludge decomposition under laboratory conditions. Normally, the highest rate of SOM decomposition after the addition of fresh OM is attributed to the increase of microbial activity, due to the availability of energy substrate. Several authors report the complex relationship between OM and the use of waste without the expected changes in the increase of the contents along the profile. Most of them do not present clear conclusion on the OM, relating, in some cases, the increase of microbial activity to the low relation C/N of the waste. This fact in combination with the nutrients availability, caused the intensification of the microbial activity in this waste and soil, accelerating the rate of OM decomposition, a mechanism known as "priming effect" (Guedes et al. 2006) .
The positive correlation between Ca and Mg with MWD (Table VII) means that such elements contributed to the index increase although they did not influence the GMD increase.
Evaluating the aggregate distribution by diameter classes (Table VIII and Table IX) , in general, the highest values of weight were found for the class at 0.500-0.250 mm. The fact that similar aggregates weights were found for those sampling sites may explain the failure to obtain significant differences between the values of MWD and GMD for row, interrow and fallow at twelve months. FLOCCULATION INDEX (FI) After six months the FI in the 0.10-0.20 and 0.20-0.30m layers, was the same for the row and fallow area and significantly higher than the interrow (Table XI) . The obtainment of low FI for row at 0.10-0.30m depth can be related to the organic matter content during this period, which was significantly lower for this area, since the process of flocculation of the clays can also be influenced by organic matter. Twelve months after orchard implementation the inferior values of FI found for the fallow area (Table X) can be connected to the higher values of soil bulk density (Table XIII) found for the area in the same period, considering that lower flocculation index requires more dispersion of clay, which can fill part of the free space.
A reduction in the FI for the sample soil collected on twelve months after cultivation implementation regarding the material collected on six months was observed (Table XII) . Such results are not very significant considering the soil aggregation, since higher values were obtained for the index used to evaluate this property (MWD and GMD) at 12 months. Is evident, thus, the less influence to clay in the process of aggregation of this soil, which relies mainly on organic matter due to the small proportion of this particle size fraction in the composition of this soil.
BULK DENSITY OF THE SOIL (BD) AND TOTAL SOIL POROSITY (TP)
The lowest value of BD found for the planting row on the layer with 0.00-0.10m (Table XIII) can be associated to the preparation of the soil at the time of the system implementation, considering that such preparation breaks structural units, which leads to lower bulk density values. For planting row and fallow area, bulk density values did not differ significantly among depths. In the interrow, major differences occurred among the layers at 0.00-0.10 and 0.30-0.60m, the highest and lowest value, respectively.
Unlike what was found at six months, at twelve months there was significant interaction between sites and soil sample depths. In the first evaluation, BD varied from 1.50 Mg m -3 in the planting row to A reduction of bulk density was expected, by increasing the aggregation. However, the aggregation processes were not sufficient to generate such a result in the elapsed time period.
There was no variation of total soil porosity (TP) along the profile and no significant interaction between sampling sites and different depths (Table XV) 
CONCLUSIONS
The organic farming of wine grapes contributed to the process of soil aggregation; The bulk density and total soil porosity did not differ significantly between the evaluations, but were within the critical limits for sandy soils;
The index flocculation did not have a great influence on the aggregates formation, being this process influenced by organic matter.
The period of one year was considered short to obtain conclusive results in improving the soil quality by organic farming, since there are difficulties in tropical soils in promoting significant increases in organic matter content in short time.
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